Percutaneous absorption of non-steroidal anti-inflammatory drugs from in situ gelling xyloglucan formulations in rats.
The potential of gels formed in situ by dilute aqueous solutions of a xyloglucan polysaccharide derived from tamarind seed as sustained release vehicles for percutaneous administration of non-steroidal anti-inflammatory drugs has been assessed by in vitro and in vivo studies. Chilled aqueous solutions of xyloglucan that had been partially degraded by beta-galactosidase formed gels at concentrations of 1-2% w/w when warmed to 37 degrees C. The in vitro release of ibuprofen and ketoprofen at pH 7.4 from the enzyme degraded xyloglucan gels and the subsequent permeation of these fully ionized drugs through cellulose membranes followed root-time kinetics over a period of 12 h after an initial lag period. Diffusion coefficients were appreciably higher when the drugs were released from 1.5% w/w xyloglucan gels than when released from 25% w/w Pluronic F127 gels formed in situ under identical conditions. The difference in release rates was attributed to differences in the structure of the gels. The permeation rate of ibuprofen through excised skin was higher than that of ketoprofen when released from both gels, but of similar magnitude through cellulose membranes. Plasma concentrations of ibuprofen and ketoprofen from gels formed in situ following topical application of chilled aqueous solutions of xyloglucan and Pluronic F127 to the abdominal skin of rats were compared. The bioavailabilities of ibuprofen and ketoprofen were significantly higher when released from xyloglucan gels compared to Pluronic F127 gels. Occlusive dressing techniques had a greater enhancing effect on the bioavailability of ibuprofen when released from Pluronic gels.